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S11-O02 – MOLECULAR TAXONOMY AND CRYPTIC SPECIES IN SOILS

MEGALOTHORAX DIVERSITY: ACCOUNT OF A NEGLECTED 
SPRINGTAIL WIDELY DISTRIBUTED IN THE INTERTROPICAL 
ZONE

Clément Schneider1, Cyrille D’Haese (speaker)1

1MECADEV, UMR 7179 CNRS/MNHN, Paris, FR, dhaese@mnhn.fr

Despite its apparent poor diversity, the genus Megalothorax have a worldwide distribution. 
Phylogenetic analyses based on several molecular loci indicates that Megalothorax is 
much more diverse than previously thought with probably many species yet to be described 
including cryptic species.

Interestingly, several species have a sexual reproduction and have a restricted distribution 
whereas others are parthenogenetic and widely distributed. The latter group includes 
Megalothorax minimus group and Megalothorax incertus group. M. laevis belongs to 
the incertus group but shares similitudes with the minimus group acquired through 
evolutionary convergences such as smooth lamellae of the mucro. Those similitudes might 
have created a confusion between M. minimus and M. laevis. While M. minimus used to be 
generally regarded cosmopolitan it is actually restricted to the temperate and cold regions 
of both hemispheres. M. laevis has been completely overlooked since its original discovery. 
However, the present sampling lead to believe that M. laevis replace M. minimus as the 
commonest edaphic Megalothorax species in the intertropical zone.
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COMPLEX TAXONOMY AND GLOBAL PHYLOGEOGRAPHY OF 
THE WELL-KNOWN TROPICAL EARTHWORM PONTOSCOLEX 
CORETHRURUS
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Anderson4, Rodolphe Rougerie5, Chih-Han Chang6, George Brown7, Luis Cunha7,8, Dave Stanton8, 
Elodie Da Silva7, Jiun-Hong Chen9, Alan Lemmon10, Marie Bartz11, Dilmar Baretta12, Isabelle 
Barois13, Emmanuel Lapied14, Mathieu Coulis15, Lise Dupont1

1Université Paris Est Créteil, Créteil, FR, lise.dupont@u-pec.fr
2University of Iowa, Iowa, US
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4Southern Illinois University, Carbondale, US
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6Johns Hopkins University, Baltimore, US
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8Cardiff University, Cardiff, UK
9National Taiwan University, Taipei, TW
10Florida State University, Tallahassee, US
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14Norwegian University of Life Sciences, Ås, NO
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Few earthworm species are peregrine and among them, Pontoscolex corethrurus is the 
most well-known. Probably native from the Guyana shield, this earthworm is nowadays 
distributed worldwide, in the tropical and sub-tropical zones. It is found in a wide range 
of habitats, from apparently pristine to any kind of human-disturbed environments. 
P. corethrurus presents several characteristics of a successful invader: r-strategy, 
parthenogenesis reproduction and ecological and reproductive plasticity. Although its 
ecological interactions with the environment were well documented, the taxonomic status 
of this earthworm was unclear.

We investigated the phylogenetic relationships within the genus Pontoscolex at a global 
scale (25 countries), focusing on morphologically indistinguishable lineages using the 
mitochondrial COI and 16S markers, the nuclear ITS 2 and 28S markers and a large-scale 
multilocus sequence data matrix obtained using the Anchored Hybrid Enrichment (AHE) 
phylogenomic method.
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Four cryptic species were discovered within the P. corethrurus species complex and one 
of them, P. corethrurus L1 was particularly widespread. Although sympatry between L1, L3 
and L4 was observed, no case of hybridization was detected between L1 and the two other 
cryptic species, confirming the status of species of P. corethrurus L1. A population genetics 
study of this species using COI sequences and AFLP data revealed a low mitochondrial 
genetic diversity and a high proportion of clones in some populations, in accordance with 
the principal mode of reproduction of the species (i.e., parthenogenesis). However, variable 
levels of genetic diversity among populations and results of gametic disequilibrium 
analysis suggesting recombination in several populations, confirmed a mixed-mating 
strategy (sexual reproduction and parthenogenesis).
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A MULTIDISCIPLINARY APPROACH TO DISENTANGLE THE 
CRYPTIC DIVERSITY IN ANTS OF THE NEOPONERA APICALIS 
SPECIES COMPLEX

Boris Yagound1,2, Ronara Souza Ferreira3, Fabrice Savarit1, Stéphane Chameron1, Nicolas 
Châline3, Chantal Poteaux (speaker)1

1Laboratoire d’Ethologie Expérimentale et comparée, Villetaneuse, FR, poteaux@leec.univ-paris13.fr
2Behaviour and Genetics of Social Insects Laboratory, Sydney, AT
3Department of Experimental Psychology, Institute of Psychology, São Paulo, BR

Inferring species boundaries is of crucial importance in the biological sciences. However, 
this task often proves to be challenging because many species exhibit a very high 
morphological similarity, while their actual diversity remains cryptic. In this context, 
multidisciplinary studies can be useful to circumvent this issue and delimit species. Here, 
we present results gathered during several years in an integrative study of Neoponera 
apicalis ants, a complex of closely related and partly sympatric cryptic species.

The relationships between the different putative species were first investigated over 
their Neotropical distribution range with molecular phylogeny based on mitochondrial 
DNA genes. All morphs represented distinct well-supported clades, with a high intra-
morph variability mostly explained by geographic differences. Phylogenetic relationships 
between morphs were however mostly unresolved, leaving the phylogeography of this 
complex unanswered.

To further decipher the topologies observed between N. apicalis morphs, we then 
conducted a set of comparative analyses in ants from sympatric and allopatric populations, 
focusing on (1) the morphology and bioacoustics of stridulatory organs, (2) the anatomy of 
male phenotypes, (3) the diversity of reproductive systems, (4) the ecological preferences 
for nesting sites and foraging activity, and (5) the chemical ecology of fertility-associated 
signals.

Overall, we found a strong congruence of morph-specific traits across methods. We suggest 
that at least five of the morphs studied here should be considered as a valid new species, 
even if they present different levels of divergence. This study highlights the relevance of 
integrative approaches when dealing with cryptic diversity.


